Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



.J 



10/525059 



1/31 



FIG. 1 




Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/525059 



3/31 



FIG. 3 




Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/52 



4/31 
FIG. 4 



12 



13 



Physical Interface to 
Backbone Network 



14 



L3 Processing Section 



15 



A. 



Mobile IPv6 
Processing 
Section 



23 



Physical Interface to 
Mobile Network 



Mobility Management 
Processing Section 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/ 



5/31 
FIG. 5 



Q 



BU Process 
Mobile Router Device 



icQ 




S52 



Generate CoA 



S55 



1 



N 



Generate BU message 
and Transmit it 



N 



S53 




~" 10/525059 

6/31 

FIG. 6 

600 Binding Update Message 




605 



Home Address Option 




610 






Mobility Header 




620 






Binding Update 




630 






Alternate Care of Address Mobility Option 



Inventor: Hirokazu Kobayashi etal. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



Inventor: J^rokazu Kobayashi et a). 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/525059 



7/31 



601 



602 



FIG. 7A 



8 



16 

Option Type=201 



24 



31 



Option Length=1 6 



Home Adotess(IVR2_HoA) 



603 



FIG. 7B 



Payload Rx*ocol 



611 612 

/ /. . / . 



613 



16 



Header Length 



check sun 



\ 24 



Mobility Headed 
Type 



,614 

-Pa 



Reserved 



Message Data 



616 



Rag 



FIG. 7C 



aNlk 



FIG. 7D 



8 



16 



24 



623 



Reserved 



-/- 



621 



31 



Sequence Nuttier 



Lifetime 



624 



Mobility Option 



625 
X 



8 



16 



631 „, 

/ 24 



Option Type=3 



632 



Option Length-16 



Care of Aid-ess (MR2_CoA) 



634 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Ally. Docket No. MAT-8656US; Customer No. 23122 



10/525059 



8/31 



FIG. 8 



700 Binding Update Message 



605 



Home Address Option 



610 

Mobility Header 



620 

z_ 

Binding Update 



730 

^_ 

Alternate Care of Address Mobility Option 



L 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/5250; 



9/31 



FIG. 9 A 



FIG. 9B 



8 



16 



601 .602 
24 



Option TypeFSOl 



Option Lsngth=16 



Home fid&ess (M-2_HoA) 



60S 



F^yioadFh3bocd 



611 612 

/ i 8 . . / . 



16 



l l 1 — I 1 1 

neader Lengui 



\ 



check sun 



613 
/ 24 



NbbiltoHeader 
Type 



614 

31 



Reserved 



Massage Data 



616 



FIG. 9C 



FIG. 9D 



Rag 



Ah 



LK 



16 



24 



-/- 



623 



Rsservad 



Secpence NLrrber 



621 



31 



Lrfeiirre 



Mobility Option 



624 
625 



16 



734 



y 631 24 



Q3tionTyp^<J 



632 _ 
/ 31 

-r 1 



Cfcticn Ler^frFl6 



Ore of A±iess(IVFB_CbA) 



Inventor; Hirokdzu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/52! 



10/31 



FIG. 10 



12 



Physical Interface to 
Backbone Network 



17 



13 



Upper Layer 
Processing 
Section 



18 



L3 Processing Section 



Application 
Processing 
Section 



14 



Physical Interface to 
Mobile Network 



15 



Mobile IPv6 
Processing 
Section 



23 



Mobility Management 
Processing Section 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/5250 



11/31 



FIG. 1 1 



Home Agent 
HA6 



Access Router 
AR9 



Mobile Router 
MR2 



Mobile Router 
MR3 



Access Router 
AR10 



Movement 



S902 



/ 



S901 



Router Advertisement Message 
J S903 



Generate a Care of Address 
MR2CoA 



Generate a Binding Update 



S904 
✓ 



S905 Bndng Uixlate 

4 



Generate a Binding 
Cache 



S906 
V 



Complete Preparation 
for Forwarding to Mobile 
Network 1 



S907 

V 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



J 



10/525 



12/31 



FIG. 12 



1010 Router Advertisement Message 



1 020 Option 



1030 



Prefix Information Option 



^10 50 



Advertisement Interval Option 



/1070 

Binding Message Sequence Number Option 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



13/31 



1011 1012 

?/ . ■ ■/,. 



1014 



FIG. 13A 



Type=134 



Value for Cur 
Hop Unit 



Cods* 



Ftesa\ed 




1013 



24_ 

Check Sum 



31 



Router Lifetime 



1015 



Reachable Time 



Rstrans Timer 



Option 



1017 



1018 
1019 



1020 



FIG. 13B 



FIG. 13C 



o / 



1031 



Option Type=3 



4 



1032 



1033 



24 



Length=4 



Prefix Length 



1035 



31 



AR Rserved 



Valid Lifetime 



1034 



Preferred Lifetime 



Reserved 



Prefix 



0 / 



1051 



1052 



Option Type=7 



7^ rV 1 

/Length=1 



1053 



24 



Reserved 



Router Advertisement Interval 



1040 

1041 

1042 
1043 



31 



1054 



FIG. 13D 



1071 



1072 
8 / 



Option Type=1 00 



Length=1 



1073 

16 , / 24. 



Reserved 



Binding Message Sequence Number 



31 



.1074 



r 

Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 

L 



10/525059 



14/31 



FIG. 14 



1100 Binding Cache 



r 




1 101 — — ' 


Home Address 


MR2_HoA 


1102-^ 


Care of Address 


MR2_CoA 


1103-^" 


Lifetime 


48 


1104-"" 


Flag 


yes 


1105^ 


Sequence Number 


12 


1 106-^ 


Usage Information 


Removal Policy of Binding Cache 



J 



Inventor: Hirokazu Kobayashi etal. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/525059 

J 



15/31 



FIG. 15 



Home Agent 
HA6 



Access Router 
AR9 



Mobile Router 
MR2 



Mobile Router 
MR3 



Access Router 
AR10 



Movement 



S1201 



S1202 Router Advertisement Message 




Generate a Care of Address 
MR3_CoA 



S1203 



Generate a Binding Update 
Message 



S1205 Bindin g Update Message 



Update a Binding Cache \ 

I S1206 



Complete Preparation 
for Forwarding to Mobile 

Network 1 
1 



N 

S1207I 



S1204 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



16/31 



FIG. 16 



1300 Binding Cache 




1 101 


Home Address 


MR2_HoA 


1302 " 


Care of Address 


i MR3.CoA 


1103-"" 


Lifetime 


48 


1104-"" 


Flag 


yes 


1105- — 


Sequence Number 


12 


1106-^" 


Usage Information 


Removal Policy of Binding Cache 



J 



r 

Inventor:.. Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



tO/ 525 059 



_ j 



17/31 



FIG. 17 




Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



18/31 
FIG. 18 




Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



19/31 



FIG. 19 




Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 

V 



10/525059 



20/31 



FIG. 20 



12 



Physical Interface to 
Backbone Network 



13 



L3 Processing Section 



Physical Interface to 
Mobile Network 





Mobile IPv6 
Processing 
Section 



23 



Mobility 
Management 
Processing Section 



16 



Virtual Router 
Processing Section 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/525059 



21/31 




N 



Receive BA message which 
acknowledges BU message 
transmitted immediately before 



S54 



BU Transmition 
Timing? 



N 




Inventor:. Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



22/31 



FIG. 22 



1900 Binding Update Message 



^,19 05 



Home Address Option 



1910 



Mobility Header 



y 19 20 



Binding Update 



^,1930 



Alternate Care of Address Mobility Option 



r "' ' 

Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/525059 



23/31 



601 602 
16 / 24 / 3 



FIG. 23A 



Option Type=201 



Option Length^ 6 



Heme Adotess(VRF(M=b)) 



1903 



61 5\ 



FIG. 23B 



Rayload Rxtocd 



611 612 

/ / 



16 



Header Length 



\ 



checksum 



Mobility Header 
Type 



6 1? ,614 
\ 24 / 31 



Reserved 



Message Data 



1916 



FIG. 23C 



Hag 





* 


K 


V 



1922 



16 



24 



A 

r** A __J 

reserved 



623 



1921 
Z 



Sequence NLirber 



Lifetime 



31 

624 



Mobility Option 



1925 



8 



16 



1934 



-A 



631 



24 



632 



Option Type=3 



-A 



31 



Option Length=1 6 



FIG. 23D 



Care of Address 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



0/525059 



24/31 



FIG. 24 



12 



Physical Interface to 
Backbone Network 



15 



\ 



Mobile IPv6 
Processing 
Section 



17 



18 



Upper Layer 
Processing 
Section 



13 



L3 Processing Section 



23 



Mobility Management 
Processing Section 



^ 

Application 
Processing 
Section 



14 



Physical Interface to 
Mobile Network 



16 



Virtual Router 
Processing Section 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



25/31 

FIG. 25 



Home Agent 
HA6 



Access Router 
AR9 



Mobile Router 
MR2 



Mobile Router 
MR3 



Access Router 
AR10 



Movement 



/ 



S2101 



S2102 Router Advertisement Message 

I _J I 



Generate a Care of Address 
CoA.9(MR) 



I 



/ 



S2103 



Generate a Binding Update / 
Message of VRIP(Mro) 



S2105 Binding Update Message 




Update a Binding Cache 
I 



Complete Preparation 
for Forwarding to Mobile 
Network 1 



S2106 



S2107 



S2104 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 

V _ 



tO/525059 



26/31 
FIG. 26 



2200 Binding Cache 





2201-^ 


Home Address 


3ffe:0501 ::01 00:0202:2cff.fe00:0001 


2202^^ 


Care of Address 


3ffe:0501 ::1f00:0202:2cfffe00:0001 


2203-^ 


Lifetime 


48 


2204-^ 


Flag 


yes 


2205-^ 


Sequence Number 


12 


2206^^ 


Usage Information 


Removal Policy of Binding Cache 



r" 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/52509 



27/31 



FIG. 27 



Home Agent 
HA6 



Access Router 
AR9 



Mobile Router 
MR2 



Mobile Router 
MR3 



Access Router 
AR10 



Movement 



S2301 
V 



S2310 I 

Router Advertisement Message 



-> X 



S2306 Binding Update Message 
\-L 



Update a Binding Cache 



Complete Preparation 
for Forwarding to Mobile 
Network 1 

1 



\S2307 
^ S2308 



S2302 



J- 



Generate a Care of Address 
CoAJOQVFQ 

S2303/ 



S2304 



Itself become a Master Router 
because of Higher Priority 



Generate a Binding Update 
Message of VRFCM'o) 



S2305 



r ™~ " "~ ""■ 

Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/ Si 



28/31 
FIG. 28 



^2400 Binding Cache 



2201- 
2402- 
2203- 
2204- 
2205- 
2206- 



Home Address 


3ffe:0501::0100:0202:2cff:fe00:0001 


Care of Address 


3ffe:0501::2f00:0202:2cff:fe00:0001 


Lifetime 


48 


Flag 


yes 


Sequence Number 


12 


Usage Information 


Removal Policy of Binding Cache 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Any. Docket No. MAT-8656US; Customer No. 23122 



10/525059 



29/31 



FIG. 29 



Mobile Router 
MR2 



Master 



S2501 




Transmit a Virtual Router 
Advertisement Packet 



Transmit a Virtual Router 
Advertisement Packet 



S2502 



Link Quality is Degraded. 
Priority is Set Lower 



S2506 



S2503 



Transmit a Virtual Router 
Advertisement Packet 



S2504 



Its Own Priority is higher than the Priority 
indicated the Virtual Router Advertisement 
Packet 

— * becomes a Master Router 



Transmit a Virtual Router 
Advertisement Packet 



Backup 



Transmit a Virtual Router 
Advertisement Packet 



S2505 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORX, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



10/5i 



30/31 



FIG. 30 



2601 2602 



type 



8 



7* 



2603 



16 



-/- 



2604 



24 



4 



05 2606 



■7^ 



31 



Version 



Virtual Router ID 



Priority 



Reserved 



authentication 
type 



-7* 

2608 



Advertisement 
Interval 



Check Sum 



7" 

2609 

VRRP IPv6 Link Local Address 



2607 



2610 



2611 



2612 



2614 



Authentication Data (1 ) 



Authentication Data (2) 



Sequence Number 



Reserved 



2613 



2600 VRRP Field 



J 



Inventor: Hirokazu Kobayashi et al. 

MOBILE ROUTER DEVICE, MOBILE NETWORK, ET AL. 
Atty. Docket No. MAT-8656US; Customer No. 23122 



v 



31/31 

List of Reference Marks in Drawings 
1 mobile network 
2, 3 mobile router device 

5 terminal device 

6 home agent 

7 home gateway 

8 internet 

9, 10 access router 

11 correspondent note device 

12 physical interface to backbone network 

13 L3 processing section 

14 physical interface to mobile network 

15 Mobile IPv6 processing section 

16 virtual router processing section 

17 upper layer processing section 

18 application processing section 
20 home network 

21, 22 access network 

23 mobility management processing section 



